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One of the major considerations of farmers in making a decision on the combination of 
enterprises they will adopt on their farms is the returns to the various factors of production, with 
more importance given to the more scarce resources. A comparison of the profitability of a range of 
farming systems including annual crop-based systems, annual crop-dominated agroforestry systems, 
perennial crop-dominated agroforestry systems and perennial cropping systems was undertaken to 
determine which of these systems would be most attractive to farmers. A survey of 300 farming 
households was conducted in Claveria, Misamis Oriental, Philippines to determine which among the 
alternative farming systems in the area was most profitable. Considering that these farming 
systems involved perennial crops, the analysis of profitability of agroforestry and non-agroforestry 
systems was based on the net present value of the benefits with an assumed annual discount rate of 
10%. For each farming system, revenues from the crop, fruit, timber and livestock components 
were computed separately. The costs incurred in each of the farming strategies were classified into 
investment costs, cash operating expenses, and non-cash operating expenses. Among the three 
annual crop-based systems, the annual mono-cropping of corn (corn-corn) was predicted to 
generate the lowest NPV (PhP43,607) followed by the tomato crop (PhP66,852). The high revenues 
from the annual cropping of corn (hybrid and yellow) are offset by high production costs. Shifting 
farming strategies from annual cropping systems to annual-crop dominated agroforestry systems 
(AFS), that is, integrating fruit and timber trees and livestock into annual crop-based farming 
systems, increases net income of the farming households. This is also true when fruit-bearing and 
timber trees are integrated into perennial crop-dominated AFS. The analysis reveals that 
agroforestry systems are more efficient in the utilization of scarce resources of farmers, increasing 
the farmers’ net incomes. The most profitable systems are those where high-value fruit crops 
(bananas) and fruit trees (mango, lanzones, durian) are integrated at high densities in the farming 
system. 
 
 
INTRODUCTION 
 
Agroforestry has been promoted as a sustainable and ecologically sound alternative approach to 
managing upland landscapes. It involves the integration of annual and perennial food crops as well 
as livestock, which renders social, economic and environmental benefits (Leakey 1996). However, 
the question is whether it is financially attractive for farmers to adopt.  
A number of studies have been undertaken to determine the financial viability of agroforestry 
systems. Many of these studies have sought to examine the financial costs of establishing, managing 
and producing various combinations of agricultural and timber crops as well as the potential gross 
revenues and profitability (Grado and Husak 2004). The adoption of agroforestry systems has proven 
a financially viable and an attractive land use alternative in various settings throughout the world 
(Garrett 1997, as cited in Grado and Husak 2004). The increased financial benefits from practicing 
agroforestry may stem from increased biophysical productivity or reduction in input costs (Franzel 
2004).  
Franzel (2004) observed that analyzing the economics of agroforestry practices is more 
complicated than of annual crops because of the complexity of agroforestry systems and the time 
lag between tree establishment and harvest. Also, the analysis should include the valuation of all 
components of the ecological systems, including the agriculture, forestry, wildlife, livestock and 
other activities to determine the contribution of each component to the overall system (Grado and 
Husak 2004). 
This paper assesses and compares the profitability of a range of agroforestry systems practiced in 
the uplands of Claveria, Northern Mindanao. 
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RESEARCH METHOD 
 
There were three phases to the study – household interviews to collect basic household 
information, database development to process all the information gathered from households and 
community, and analysis of profitability of various agroforestry systems. 
Primary data on farmers’ demography, farm biophysical resources, household socioeconomic 
data, motivation for planting trees and farmers’ ecological knowledge were collected through 
household interviews. These data collection process was designed to allow estimation of labour 
requirements, initial investment and expected cash flows for the various agroforestry systems, and 
also whether these were able to meet the objectives of farmers. A series of brainstorming sessions 
was conducted to develop the survey questionnaire. The comprehensive 37-paged questionnaire 
consisted of six main components that included household demographic data, farm biophysical 
resources, agroforestry systems, parcel survey, socioeconomic data, livestock, motivation for 
planting trees and farmers’ local ecological knowledge on tree-crop interactions. The questionnaire 
was tested in the upland communities of Quezon, initial revisions made, followed by further 
discussion and further testing by 12 survey enumerators before final use. 
A proportional stratified random of households of the population of farmers in Claveria was 
selected. The sampling frame was stratified according to the agroforestry system being practiced 
(hedgerows, parkland, boundary, block planting and annual cropping system), and according to land 
elevation (300−600, 600−800 and more than 800 masl). Three hundred households were selected for 
interviews.  
An electronic database of all information collected from the household interview was developed 
using MS Access. The database was designed to facilitate encoding and editing of information, 
making database queries, and viewing and printing reports. Three major categories of information 
were linked in the database: person-based information (e.g. names of farmers and members of 
their households, income, credit practices); parcel-based information (e.g. area of a parcel, trees 
and crops planted in a parcel); and tenure-based information which provided the major link 
between parcel-based information and person-based information (e.g. tenure status, mode of 
acquisition of parcel). 
Profitability analysis was conducted for 16 farming systems adopted by farmers and classified 
under four categories. These farming systems are summarized in Table 1.  
 
Table 1. Farming systems practiced in Claveria, Northern Mindanao 
 
Agroforestry system Non-agroforestry system 
Annual crop-based system 
Corn monocropping 
Annual crop-dominated agroforestry system 
Tomato monocropping Corn + banana mixed cropping 
Perennial crop-dominated agroforestry system Corn + banana/Gmelina parkland 
Rubber + mango block planting and 
rice/corn/tomato  
Perennial cropping systems 
    Banana plantation 
Timber + fruit trees multi-storey and 
corn/tomato 
Banana plantation + marang 
Coconut plantation 
Fruit trees hedgerows and corn Banana + border planting of timber trees 
Mango block planting and rice/ampalaya Gmelina plantation 
 
The net present value was computed for the benefits of the agroforestry and non-agroforestry 
systems. An annual discount rate of 10% has been adopted, with a project life of 25 years 
considering that the perennial crop mahogany can be harvested in 25 years although mango can still 
bear fruit up to 50 years. Private pre-tax prices are used, and these are assumed to remain 
constant in real terms for 25 years. The profitabilities of all farming systems including the annual 
cropping systems are compared based on this 25-year cycle. 
The revenues from the various farming systems are based on the revenues of each crop, fruit, 
timber and livestock component which comprised the system. The crop yields are based on primary 
and secondary information in the area, obtained from interviews with farmers, store owners and 
extensionists as well as a review of the literature regarding fruit yield) (Tables 2 and 3). The 
percent yield reduction of annual crops (corn, tomatoes) is based on an earlier work by Bertomeu 
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(2003) which determined the rate of decline of yield over time in the study area of Claveria. The 
assumptions used in the projection of fruit yield and prices of commodities are presented in Table 2 
while predicted timber yield is presented in Table 3. 
 
Table 2. Assumed harvest age, yield and product price for fruit and rubber trees 
 
Fruit species Maturity age (yrs)  Average annual yield 
(kg/tree) 
Price 
(pesos) 
Mango 10 yrs old start to 
bear fruits 
10-15 yrs = 25 kg 
16-20 yrs = 50 kg 
21-25 yrs = 100 kg 
Mango bear fruits every 
other year 
PhP30/kg 
Rambutan 8 yrs  8-11 yrs = 10 kg 
12-15 yrs = 25 kg 
16-25 yrs = 45 kg 
PhP20/kg 
Durian 5 yrs 6-8 yrs = 20 kg 
9-13 yrs = 40 kg 
14-25 yrs = 80 kg s 
PhP30/kg 
Lanzones 12-20 yrs 12-15 yrs = 25 kg 
16-25 yrs = 45 kg 
PhP30/kg 
Banana 10-12 months; 
productive for 5 
yrs 
7 bunches/tree every 5 
years 
PhP4.25/kg 
Jackfruit 5 yrs 5-10 yrs = 50 kg  
11-15 yrs = 125 kg 
16-25 yrs = 120 kg 
PhP50/kg 
Marang 5 yrs 5-10 yrs = 20 kg 
11-15 yrs = 37 kg 
16-25 yrs = 50 kg 
PhP20/kg 
Coconut 10 yrs 50 nuts/tree PhP4/nut 
Rubber 15 yrs start to 
harvest resin 
8-10 yrs = 2 kg 
11-15 yrs = 3 kg 
16-25 yrs = 5 kg 
PhP200/kg resin 
 
Table 3. Assumed harvest age, yield and price for timber production 
 
Timber tree species Harvest age 
(yrs) 
Timber yield 
(bdft) 
Price 
(PhP/bdft 
Gmelina (Gmelina arborea) 12  500  3 
Bagras (Eucalyptus deglupta) 15  600  8 
Mangium (Acacia mangium) 15  300  4 
Mahogany (Swietenia spp) 25 1000 16 
Narra (Peterocarpus indica) 25  600 16 
 
Production costs are classified into capital outlays, cash operating expenses, and non-cash 
operating expenses. Capital outlays include expenditures for buildings, farm machinery and 
equipment, hand tools, livestock and poultry. Cash operating expenses include wages for hired 
labour, seeds, seedlings, fertilizer, herbicides, pesticides, animal feed, other supplements, 
harvesting costs, packaging costs, and transportation and marketing costs. Non-cash operating 
expenses include land rental, produce given away and losses (produce thrown away due to pest 
damage or storage deterioration). It was assumed that prices of inputs and outputs were constant 
over time, i.e. that these would change at the rate as the inflation rate, and hence a constant 
price analysis could be carried out. 
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COMPARISON OF PROFITABILITIES OF AGROFORESTRY AND NON-AGROFORESTRY 
SYSTEMS 
  
Table 4 reports estimated profitabilities of the three annual crop-based systems. Annual mono-
cropping of corn (corn-corn) generates the lowest NPV (PhP43,607/ha) followed by tomatoes 
(PhP66,852/ha) (Table 4). Continuous cultivation of sloping lands without any soil conservation 
strategy and planting with corn or tomatoes result to a continuous decline in yield, in part due to 
the erosion of the fertile topsoil during the rainy season. Corn and tomato farmers apply inorganic 
fertilizer (ammonium sulfate) which leads to greater soil acidity and further soil degradation (soil 
mining) and consequent yield decline. In addition, the cash operating expenses of the corn and 
tomato monocropping systems are high due to high prices of fertilizer and pesticides. Thus, despite 
the high revenues from the annual cropping of corn (hybrid and yellow) and tomatoes, the net 
returns are still low because of the high cost of inputs. Also, there are no other sources of revenue 
in this system (no fruit and timber trees as well as livestock). In Claveria, however, farmers still 
continue to plant corn for their household use despite the low profitability.  
The integration of fruit, timber trees and livestock into annual crop-based farming systems 
improves the net income of the farming households. Table 4 reveals that integrating bananas and 
livestock in the corn monocropping system increases the net revenues. Planting bananas at high 
density (1333 trees/ha) yields the highest net revenues among the annual crop-dominated AFS. 
Bananas start to bear fruit at between 12 and 16 months of age, depending on the variety. Once 
bananas start to bear fruit, they provide a constant stream of revenue every 15 days for a period of 
5−6 years. Each banana plant yields 50 kg of fruit each year, sold at PhP4.25/kg. Also, the 
harvesting of timber trees provides revenues in these systems.   
 
Table 4. Profitability analysis of annual-crop based systems and annual-crop dominated 
agroforestry systems  
 
System 
category 
Farming system Crop Fruit species Timber 
species 
Livestock 
spp. 
NPV 
(PhP/ha) 
Corn + banana 
mixed cropping 
Corn Bananas - + 89,872 
Tomato 
monocropping 
Tomato - - - 66,852 
Annual-crop 
based system 
Corn monocropping Corn - - - 43,607 
Border planting Corn Bananas 
Durian 
- + 2,155.670 
Corn + 
banana/gmelina 
hedgerow 
Corn Lanzones 
Bananas 
Marang 
Gmelina - 559,339 
Annual crop 
dominated 
agroforestry 
system 
Corn + 
banana/gmelina 
parkland 
Corn Bananas 
Lanzones 
Gmelina + 205,289 
 
Livestock in Claveria provides draught power in land preparation and transportation of farm 
inputs and outputs. The gain in weight of the livestock as well as increase in the animal population 
also provides value to the livestock component. It is assumed that cattle will give birth to one calf 
per year, which will be sold at an age of two years. Animal manure from the livestock provides 
additional organic fertilizer for the farm that improves soil fertility and soil structure (Magcale-
Macandog et al. 1998). Thus, revenues from fruits (bananas) and livestock contribute a substantial 
amount to total farm income.  
The integration of fruit bearing and timber trees in perennial crop-dominated AFS also tends to 
increase the profitability of the system. Fruit trees − jackfruit, durian, lanzones, and rambutan − 
will bear fruit for a period of up to 50 years (with commencement of fruit bearing as in Table 2). 
Mango, bears fruit every second year only. The cash operating expenses in planting trees (fruit and 
timber) are low because fertilizer and pesticides are not applied. The only expense incurred is for 
labour for weeding around the tree seedlings during the first three years of growth. Given the 
revenues and costs, a fruit tree hedgerow system yields the highest net revenue with an NPV of 
PhP12.47 M (Table 4). This is followed by the block planting of mango trees at high density (2250 
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trees/ha) with a revenue contribution of more than PhP5.7 M. (All NPV computations have been 
carried out on a hectare basis). 
On the basis of NPV and also timing of cash inflows, the most desirable systems among the 
perennial cropping systems are plantations of high value fruits (lanzones, rambutan, jackfruit and 
mango). The NPVs of these systems are summarized in Table 4. Although timber plantations provide 
comparable NPVs with fruit tree plantations, the cash flow is not as regular as fruit bearing trees. 
Compared to fruit trees which can provide a harvest every year, farmers have to wait for a long 
period before the timber can be harvested, particularly the slow growing hardwood species which 
take 25 years to mature. 
 
Table 4. Profitability analysis of perennial crop-based agroforestry systems and perennial cropping 
systems 
 
System 
category 
Farming system Crops Fruit trees Timber trees Livestock NPV 
(PhP/h
a) 
Rubber + mango and 
rice/corn/tomato 
block planting 
Rice 
Corn 
Tomato 
Durian 
Rambutan 
Mango 
Rubber - 431,861 
Timber and fruit 
trees + corn/tomato 
multi-storey 
Corn 
Tomato 
Bananas 
Lanzones 
Rambutan 
Marang 
Manguim 
Mahogany 
Narra 
Gmelina 
Bagras 
+ 1,187,2
55 
Fruit trees 
hedgerows + corn 
Corn Bananas 
Jackfruit 
Lanzones 
- - 12,467,
550 
Perennial crop 
dominated 
agroforestry 
system 
Block planting of 
mango + 
rice/ampalaya 
Rice 
Ampalaya 
Mango - - 5,747,9
74 
Mixed fruit trees - Banana 
Rambutan 
Jackfruit 
Mango 
- + 432,466 
Banana plantation - Banana - - 256,746 
 
Banana + marang 
plantation 
- Bananas 
Marang 
- - 233,886 
Coconut plantation - Coconut - - 14,773 
Banana + border of 
timber trees 
- Bananas 
Mango 
Marang 
Coconut 
Gmelina 
Mahogany 
- 171,444 
Perennial 
cropping 
system 
Gmelina plantation - -     Gmelina + 236,810 
 
CONCLUSION 
 
The summary results of the profitability analysis reveal that the introduction and adoption of 
agroforestry systems makes economic sense considering that they are more efficient in the 
utilization of scarce resources of farmers. Diversifying commodities produced on the farm by 
combining annual cash and food crops, high-value fruit trees, timber trees and livestock is a 
profitable strategy. The most profitable systems are those where high-value fruit crops (bananas) 
and fruit trees (mango, lanzones, durian) are integrated at high densities in the farming system. 
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